

















































































































































































































































 !"#!$"%&!' '()'* +"!,!-.$/012'
!#3'."'4+!*"5'   !()'4!4'!!".%44!*'467+"89
:;;<5='>??@ABC"1 D,"*.$++""%"!4 -%""!(&"









K|}~}	+' ' +0!.!1! 




()'4!D,*+4'+, '' "+42!*,!6&-!#+/!' *4'
(44+" "'4E"*!"E2.$*''!ABq(''.' !!!'3'4L9
cXMX()'4!4'.424!42*'+ '/!' 4!.*!Ba1 (4"' +(&*O9
NsQfcPMMPXs%4.!6!$' (44%".$!D,!!#




 $4*(''.' !!!'3'4+D+++2 +*5#4.$' +l9
!3"!$!#3'.,	|~6'
)'E(*!' ,23&,A,*!"B !#3'.1.*D"'+'hQMO*r
!' #-!#3'.+E!&24_E"A5'"' 1 "'%44'5#"' 
%4!$4!_*'+,' +(!3!34 2_#&*' *E+_,*4'%9
!' '"+2$6gPMSTTVgPMYZZVuJcPdMNYZZe{m
.$+, '"%4!$4D1+3+' ,!!()'4!D(N9
'.' !!!(&*!'3'4+D +2'2-2"5#4.$.+, '"%J9
!$"#39.$*!!* *.)"+q$"D.$!*!&E5




 *.)"+,.$(''.' !!9!(," '.*!-2*'+, '"%J9
!$'4+*%4+*!"'!+#4 4#_,4+!5%4!$4!_*r
'**')'4+*""'," '.*!*+.$*,*!"6"!' !'_" +r
!'"%4+*)"-'D* "'*AB


























































































































































 !"# $%&'$"#( !)&('*"+&&"+"+&*,*&-."/"&0# $%&'$"1(23
)+&)(&*& )-4 '$- & -5+# $%&'$"#( !)&( ,.$( &5+67" &4
',&,+**/ 7(8!&*41()+&)()" !+)/1(+'$)'*&'5+8!93
*( +&-$&&'+! 8$# $%&'$"#( !)&(*:;.$)'&,.$-+)"+&-5<3
*= '$8!" 8#(+&($55$%),(+&>*.1$5& ,= '$<+!()-+&,$%& &
8%1$-8"$&*&@*4- &-$'$# $%&'$""*-+!4- &-$A9BC:D'.$$&'+D*&+*$'8"
E8!%&&'$"F*4&*& )7" &4% G%G# $%&'$"." $5+)8&-*(%/$%*,&




'$%= &7) !.' )8'*1%&4'V
 )'+!'+)8"$)*'$:W%"+&*@*X8%Y&'$*)1+(+"))/1(+$%/$%*"+&"
58', '$**= &:W58', &$%X48$%( 8- &% )%'$ ,- :Z-*()
"+&*@ +!+)8!%&5 +8# 4'& '$%Y&'$'57Y8!%5+%$&5+%
-&"*&8!%& ,-+'$%= &[
W-*()& ,= '$+\]#G&'*1%&=+)8:W%"+&*@ +!("4- $%&-$^3
(**'$%"+& !"# $%&'$"1()+&)( )%'$'*&-)_`a9bC2caI^b9a23
)+&)('$%Y&'$'5+*'$%&44G755++4$Y&&7%((%(%%-$%/ -$&'$%Y&G7
" &4X%8!d '$"4"&-(+&Y4+*'$%&44G$%*, G6:E%&e$%'*&G""4- $`3
&-$&f/ 51)/1$%** 8'$%Y&&="g%"+&*@ +!(- & 4$9BChiB<CA<^ j<3
$%' 8&'$$(*-+) Y&&$%*, G)8*$'$'4 :
W-*()& ,= '$&"+&&'5+X$$%$$'8'5+"8!+$@ !(%(&)"+&-4 &b3




67-)%8!$4-*($(&"+&&'5+%+)# &'& += "8%:D' 1- ;.$)'V















;.$)'&       
D'.$       m
`<<b       
xx}x}{       
T
U
We5-+!-$%f0)"+*6"+&*@ ,4&G+%"+&*@ +!- & 5"*&(( &$,."- "$&1-$# $%Y+*(%-$-*
&X*$%"7)Y8%e&%/f0&*4 *6"+&*@/4 "+-55)8'*1%&"+&*,*&-."/-&7&X*&'+&"&7
i<a_`ia <i_ <ciI¡ica ^cc¢KA^B<£M[W'*1%G'$)8'*1%&eX%X$ +1(%-$f%
 %"+&*@#(+- - & " X &&')&*= &+:E55+%$&5+5$%' 8&'$#(+ -&/4 "+-55%
"+&*@ +!$%5)8:¤(%5@&')-&'$,' 1-&5$%' 8&'$5:W'*1%G.$)-*# $%Yc3
**= &&')-*'*1%*-$& 8)' !55+:
m







































 !"#$%$&()#)*+,-.( (/ #$0# 01 //23+#456%78
*%/96: !"#$%;)/ ;%<<=>*)!$#.?.0+,),0 *6
@AB:/ * C /.(()#%0;(/0%*"1)#*C
DEFHIJI LIMNHOPNE QIORST
URVWXIX
: Y +* (/.($Y)*ZC()#%0
0Z[*%?%*"-?!Z\) 0]$%*$(











:C$)#1k0.(   !Z/%#
]()\)#-/%#+"Ck!k;)//
4\*6k/!Zl*.(-?!Z !Z+)m8












(,*(%!!*# 01 * /^Y)*Zt8
C&4?!Z00 !Z (#.(/u8
$& 9C !;[?0)?%&&$(/ # v8
*^ 6w00 %**%&0?*Cx8



















1" \#"&%*+% C !+ * 0[ 0$
(/ C\)0+$-$.0Z(/ #[ 0$







































: Y +* (/.( Y)*ZC8















:;(/0%*<k/2* ;%/ *(^kkk/? * 02*.\ ((.!(/ C*.* &^*
? / 2* 1 1,[?*)!$%?*6:/ *(^"1Y +* (/.($Y)*ZC()#%0 * #2*;  8
* 0.#.?%*(/%($.#1.( # ?)0)/$4.#. "196:C%()1$80 !Z 1$"1
4/%#.#-;[?).#.((/ #/ .#9; *Z$Y +* (/.($Y)*ZC)*[%(%0* ; ^¢


































29!+,5,7!,!,>D77,$),-B,5,56,7'2( ;,-,$! ) 3A!8283,82,5,)(82#J85+'#7$7'$
),-B,5,569!2!3*$!*3959293';05!2(C$28->D//,('(,5)85,!g$,3,!,5 22(/'7-:'7HEF
)*!'!&!<!,)45'!,=$82(A!,!C7$<\>82h>),58$5,!,$=>?(H!)*!'!&2,-A!28-8;,5'




















































































































































































































 !"#$%&"!'&()*)+* %,-+(!.%%/ )."&&!&* /
&"!',0!# )),&* *,%,"! 12!)+*&,3$--# ,&4& /
%)*5-*63   &%,-4$*)!"#%+78+'&&  *,&"!'
,0!# +',%2+'%!!/"*+'&"!'"&&! 30* %%++!










 &0& &,(2&!&'* !4%!%47t,(2&!&'* ,%4pu
)*!& &"!':(!%-3%  ! &06*!&*'!$)*/&4)!',vhu
(),)* ,5!w(5!"&%,$%'4!%$#&4)!'* +:!!#%+%"!' %
+ %,-#(!% x7y!%z 0*()45!{+'&&  *,(5$&!!%'+44 
$*!& &* &4)*!5 /& *,&-3%u4:*!')*!)%-3%"*&&!
'!$)*:*,),5!4%! 7t&/& *,&"!':(!%  ! &06iu
!&*&4)!'* %!(),)* ,&-!+&.)&:*!'&&* +%,%"7|
2+'v /&$&!5)+++'& ,&!%,&5!w$&+'!+&!)44(5$&!),'&!&44x/
&&0*! &.%,!)"&5,%%3,% 7
}!(&+)5!%,#-#4%! &,,5!&+ %,- /"*+'v~
 3- &JaTJC>	@6&*,)/&!'* *,+'4:*,,& ),&
,#:3!%'%,$%'.%%$!/$&+'& *,,{065$&!7t *,&,,5!4%! &
%, /"*+'  $&$&!5-"&&!&&"!':(!%-3%  &06)/
&  *,)!&!)4&&,0!# +'&+'*v  3,%!.% +/& ,%&
),%,+',0!#/,%&#w,(x4:*!')*!5 /&)6&-5 /!$&
*,)+*0*! &.%,4*'*,0!#7




,&3 *,)'&"$&&!* * %&,$#& 4, v 3-%+u












































































































































G2E4%('MW4( !&'%3GG3#DI3E4(G&%#+3E#G3#2 &3& ,%O,C',O*E%3'343F,'12GL@(+
), !,C!3%PG,@('#('I3C?EAC%3'S(1( +31(C!('K(%%(I,C#3'3E#G3#2 &*K3%M^C!(%




























































































































































  !"#$!%&'?@*01 5 " 0+ A%*0 ". #6 ,"%,/5*%"$+?#"$".$#+!?"?,/0"/+BC'1 # ++*! 








































m&A%$%$"&#+n04#4%$#!&%,0$"$%+&$"+ "o#+ @$30$%,"&%$+@*01 5 "p %$+"o%/!-0B
q"/0" 0/#*%)*0"6D*'1 %,$!$0=+"4!"&#$"?%&'&.$#)/,*03/+@$0 D$01?@$30$%,"&%$+@*01rp
5 " %$+"o%/"Bs##$++ A%/#+n04#4%$#&!E$+$%)*0" ,2'1#$)$,$"U
_
# '1*#'1 +*!?$50>"&%$Bt)/!*%+**$!/A?- 5*%" #?uvwxyz{|{|pr}~
"$!)$,&%&D$,+ A%*0-E- !"#$!%&'?@*01 5 "%*!/#'1 +*!0 "?0 '5/!#$50&"$,$"B&'?%
 .%,*02" "/!'1D*," !"*,-# +)&0"&+ ," ,?#"$!32 0 #1*+6&%&%,0$0&%n+#$5+n04#>"$"$$0
 )/!*%+**$!/A?-" 5*%" #?"$!)$,&%?@*01 5 "-0Bt)/!*%+**$!/A?- %,$!,$"&%D>)*"
"&!% 3/"*%+$)$!&+$)*0" 0o0!-0%,$!)$,=E4"6E$ ,"/#+**"/0"  )/!*%?"$!)$,&%?@*01rp
5 "Bt!&%,")$)=+"4..%&'$%,/5/! ! +"?+o% #D>)*""&!+&#"@o#+A?*#/0"z5&'D  
5$'D>)/%$0$?#"$#$5?% ,/!""&!%,$!$0=?"=0&!+$,$"B
t,?#"$!32+ 0 3/#z 5$0$"6D*'15$'?#"A% +) #+n04#.%&' +n04#.4,=%,$!$p
0=+&%,0$0&%$+4,4"

z$'1*01 #D$01? !"#$!%&'?$%,+4,5o" "+*,*"5$'6 5$01ux
 0o0!-034)=+$,E$5&#1$,&%+&#"?#Eo0"uv3$0$5$,"$ ," !&%,)&"$0?$%,+4,4+%,/5*%
!*.0&5/3 u %,$!$0=+$0"&!=+&$%%&'$6D*'1) 0-. #!&%,")$'1$#$+ E?%+o!,o%. #














t+n04#.%&'#$5$'1&!"$05$# %,$!$0=+%,$+"*!/.-0 E-E?+B/ E/%o0 ,$'1$%%,$!$0=+?%"4p
.$%%,$!$.$#0$D$"#$+&!?#"$"$+ "$!)$,&%?@*01 5 ". #B/!"!$#E+&#"0$'?#+/.. ,5*#ED "-$06
D*'1 "$!)$,=?)/!*%D/,?*0E 0&%,0$0&%$"&!$0 "4..?$+&"=0) 0-3/. # "$!)$,&%.$#!&%,")$)=%,/5*%
%, +&!"=6?0$")$"4..D$01?*0?"?+o%?%3-+$,E$5&#1$,&%#$+" !"*"  )/!*%+**$!/A?-"6&%% 3#/0" 6
D*'1#$534"+?"4...$0=0$6?0$")$6D*'1)&'n0$0D 0" +$,E$5&#1$,&%+**"/0"  ," )/!*%B
  	

 !#$%&'(  %)*+*,--##$#-.#/0+ &'1  &##2$3.%.# -#%%1%. #4567
48%  $%(1%$#--1$5'%1*/9+:.4;$&1-)-;# ##%!#$8$%!$#%<#. &-%
112%$%<1 8&$%$11-$%8#$5#=$# &%. 1$5'%*
?@ABCDA@EFGHIJ7##$#'&. # 1--5#%##'.K
-5##$L  &8-4)-F3.-%. &<.%#$$M 1-5))11&%<$%$$1&-*N2%-#O7
 .4$2<#%3#-%#<#&. #. -#''#4<$P Q% <1-%1&*N &##2$3. &<.%#$
81'.$#<$%1&%<$%$$1&-!'#$5<.%#$# # #%#)#-#4. &;$%#45-#45##$R
STN. &<.%#$$#8#%3 .4.-#%#$=# 8-5<$*
VTN-#'<$P. &<.%#$#$!'1 . &<.%#$1$5'%4& &'Q-$
$#8#%3 .4##% =%.<#1''(-$ !&#$#-.<#$# &##$. .#!' 1
W64453&. .#!<45.22#-'-2($$ *
XTN. &<.%#$ &')1$( 11&%<$!'1<$P-1'MP%2-. 
8-4=(%<$P)-8$%8%=!#)&%1 Q%.1-.$;$F%L))-5#-#'.2;$-#
)#<.$#'.-5#!<45--M #&&#$2M 1$%1 <  &=#$&. *
YTI45#  &##2$3/#45.).-%8%$1'451$ #=%#%1'-8 &-$G7
% '#48Q< %2-+1%# #%)#-<$P. &<.%#$$#8#%3 .4.<#$%$Z7
1&-R2%-# .44#$!'1 $#8#%3 .4;-5Q$$()-. &%<#--!
[G=% &#'21-%=%<$P)-.<.-5# Q%#-*
?\]^_`_^ ]^\^]ab`_\]cd]e '#4#3 Q%. %-5#%#1('#-%('1#$#'&. .-
$2($P1))##'.-5#-*N&#$#'&#%<1 1$1 1$2M 1$%)- 2#M( 
%#M8-%$$'&%*f$%$)-%L)).$#!''-#-# #%)#-gE	
	DCC<1$%#&#R.3Q<!L%$#%$!$1  4P('!<1 . &P('!L&'#48$Z7
4% !-%#-#%# #$;$#%! =%P-541*,&#%#M8- &-%#<$'#--5 &##2$3 &#-%
$$'%$-1$1  4<.$#'.-5#)#M %1-& 
Sh
T
?ZGij[[4. &<.%#$%$-.%$#4 '#%#))# &L&#CklDl. \]m
Clno4#-45-#'$Q%. ##;$%&-%#=p 1-*q-#.%# #%)#-L-%3#-
<1-%1&%&#'$Q%. #!8145#&#-#'<$P. &<.%#$%M.$1&&/##$Z7
WGrZGsjit[uv%#<#&31$$<.$#'.-5.-#1''(-$ $$' w 1 &1-#'
21%Q<-!8-#'<$'#$5)1-%1&P%$%1& x$# &##$. .#y$$'&&*N&Ls7
1'-5&%1#&##22$-PL%#$#&3#$#'.-%%#-%#-#! 3%# #%#-.-%'-#-%
W6zt[r6[{s6iG&&$2M 1$%)-!8145-#%L$% .)#(-MP=(%/$#4$))  &'1 




N%#<#&31$$$%$)-/#&.%-#'#45L-%#%#-+21&%Q<--5$%1&1%x% $' Q% yj7







































































":K',$!'<L 0+(2!)''(7) .'3"0' !)&!'(,'(7) .'K,0'7<L:0:)!5:)!"4/3+(0 !)M9














!$%!$ !'("K,!""&&}O%7<~+($!":,'7'*"$-23$."00*7 7)":$ :,'4&."$!":,
2N++-47":3)+.),0,3,/)(:,B' 0''0<.0%."6)&0$.'"0'>)' 0''005.$,53)7,707!v9






























































 !"!#$%%!&'()* %+,!"-+'(./01'*'(!2!(3 4!5")*&!
!! -3*36!+! 7!7866*&(%" 8)9 *&'*10!'*"&:)!#





eg)!2*" 86!+ :1)10!'*"& )" .5+ :36!!." 8)*&)!!1, !  '!87*
'(1'*#
eh9 8.-+i (, 1() ( )"!7*j 8('*&+' )*'7(, 5% k6*&/-)
(!1 &'*(3 :)1,5!.1!(.7+)3*!#
eh9 8.-+i (, 1())!1+3&1!l4*6!5% #) 0 '.3&1
" 8!!.( +3!*#
eh9 8.-+i (, 1()6)&!8 !*37*&i !5% #9 8!+3 mnopqrpstuvw
9 8.7&13*&3.3('( .&" !5+78 !&)&,*&.) '%& '*) #
eh" 8)9 *&'* %2* 6!6)&!8*'.35 '%& '* +!.'%&)1)*4(&4*




eh" 8)10!'*"&:5&%%(34*5) +(+&,x('*&)!-+i (, 1( (:&+}
!.'(1 66!5"78"-+'(( ..  !.7#
eh('*&+' '*.7+)3* 4 (: *&(+&,1,()'*'(1.)9(.3)%3 '*)i(*-)" 8)
10!'*"&:)(+&,) 1 #
eh" 8)9 *&'*)14.!4.!!)!2*"3*+ :*9 *&'*)9 8. 4 3*3(#
HCMCOPBPFBQR
~_^V_V
eh '!87*'(1'*!.!8) +3!*9:(4.!5!.3 3":.:1!1, ! #




eh" 8)9 *&'*)9 8.2*-+i (, 0+,9 *&'*)9(3* 0 '*'!(+&'*'(, *&: #





eh(+&,) 1 x) +9 i3 :" 8)10!'*"&:}!.")*&!('*&+' 9!**3736!#
eh('*&+' !.)(3!84 *&(% ,&'6!.7 +,413**&)!)&3 3*3(#





eh" 8)9 *&'*)9 8. 8!'('('%-5 8!'('i(0&5. 8&'()!*&3.3(
!.+3  ":x% # !()!3 5!. '!87*9!!(":*3753(*1 .))7&*37**375+78
&.6(0&%!j*37}#78)!366!.(9 8.('*&* !!)#
eh&'()!*&3.3(9!*'('2*(()346! !!.71+ :36!!.x% #
9!!(":*37}#78)!366!.(9 8.('*&* !!)#
eh9 *&'* 8!*&0&0)(3!81.)!3 35. 8 &'()!!.41&!*4 !)x% #







eh%(!(*'72*4%3!780 &,!)%)%3 !1:7*&63 8)0 &*'7#
eh"-+'(6!3(78 ":'.3&'()!*&3.3()( +3!*5+78)* !,*'7/#
eh&'()!*&3.3()7&3! '!87*'.3%2*3!!)!2*('*&+' )9 8.#
eh('*&+' 2*" 8)9 *&'*)14.!4.(+&'*'"'&0,1)5.7+ :*-3*93&)*)"&
.3(!.#
eh('*&+' !.1 )6(-+x!.)(3!84 *&.%!.7+)3*3(}#






eh*&(% , ,(2*%((6!3'*2*6)&!8*(i !+3(!/ i"&&33(4 3*#
eh%!2)3 *!!9 )4***&.%! + i 0!-.4!2*%(6!3(78 35-78
tntqot¸ ¹º»opq78.3** i0&!)#


































































SU'(**/ V#'(!.!%1*.)+ !W'%#%, -%.%"#**"*+X1*.)+ !W''%Y!"'(**/Z#X
"*)&#*1-'&WZ##[)*"#*(.&1-*\
SU'(**/ V##* #%/0' %"'* )!!'#"&)*'*#2/ \%0+)+ '(*)*(*"*#"V X)%W-% %#'#"] +'
 -%1Y* *W^_((!'(] !'#%")!1%#X.+1"%'(%#&"V#"V 3\
SU, -%.%"1*.%`"**"%.*W)+"%"!'%X*W-+!1-a#..b1+#!0+]',.!#b% Y!#\
SU'(**/ V##&1-* .*" *1Z &(+#.%Wb#%"%, -%.%"'!1X/ c!"/ +"+(! "`+'#b(b''% X
[)+` "!)a / +"+#%+* V1-'(*(&'."+)!0+]Y!)% X %#'# 2 %+#b'#3 *1&(&'&)* X
#b/0+])% "% ! #(1%#\
SU'(%#&"V+_%"% .#[11-*1!".*1"_*"V%&'()&"* +"&d*X/ cV#,WY!# `.+1! 1+%
+`'#b(b'"%e %+#b'f'(*./1"#%"*((* _+"* "* *1g")*\
SU&'()&"* +, -%.%"#.*1`('* &'&)* #%/0' %"'"b`!'&'"%/%'("% %"_+!1-%\
hPi8D:CEAj
FPi?kA5>
SU)& *.&1-*(&'+, -%.%"[''(*''&W&d*1"a [)+`\
SU, -%.%"*W-*'! .!'%+1"a '!W'%1#*)&'+`V! *1`* #*(&'*%)& *.&1-% #"!'%\
SU .*Wd*'(& &'*#X,]b.#% #% .%" %1+`Vd*1)%11%#2Y* *.(V*1.b1#%+`Vd*1X
.+#[(d*1%.*W_g)"%#"[dd'&W*"!'%`% .+.b1#!d%1,V.b1#%+`*Y&1"a "b`1%*((* 
lmnopoqmrstuv
SU, -%.%"d%"a '!W'%1#&'V1 *_*"0'%#d*#%/0' ]`1+2%.+#'(!.'&`*.+#&`&w
.!* `V "3\
xByCBzF{QFEO|7
SU, -%.%"#`+1!"%+1%#&'( * &'*%, -%.%".*W,* * V'&W&)* #%/0' %"d%1* "&%(
&+1"*"*#&'( * &'&"V \
SU, -%.%"#`+1!"%+1%#&'()&"* * #%/0' %"'#!dd+1*W%"g)"%/%'("% %+d*, -!'"
W-%# 1%##&'Vdd\}W-%1%##%,* W-^ ""%/%'("% %"# -%1, -%.%"##%/0'!1
q~o~q~r~qptqm
vU, -%.%"1*.&"** %)% ]`+&'()&"* '(+1"Y*+"
vU(% #% .%("*'(#[([#+1%`*#)!"%#) "%#
vU&'()&"* +*'(#[([#% #% .%(!'!)% #%/0' %"d%1% +W! "*1`* #*(&'*
#!dd+"%/%'("% %"




S+!1-(+#%(&`*.+% b ] '(*)*(V`&'.+1` %0+)+ '(,&!d%1X.+1` %#+')! % #(!'#
#[&d*1\U0+)+ '(*)*(*"*#1*#1+10'*1*#.(W]'g"_%"]*V,!'%+\
SW-*''(**/ V#*W(+'("*10+! +'%1,ZWW1*#%, -%.%"#`+1! ]+"] 2)%W-%,* *"Z#! ]
/ +"+#%+`[1"&'_(]#"] 3\
SU(2*V,!'_+!1-'3'(**/ V#"V %&'()&"* "a ("1*.* )!_%"].&"&#^*V,*'(g"&'"
+W&1-* 1*\
SU.%W+1% +(! "0'/"#1*."b`Y!#_% %"1+_%1WYb#%"\
'%Y!"'(*#*'("&'
(.!' `% ] %("+'Y* *1"+X_W-%_%(%+_* -+,*Y *'("&'+W-%# %"*` +`W+
"%/%'("% %"%+Y]&'(" -%1, -%.%"#d] **`1*#X%.* -*#'*.%&'()&"* #**"*+X
'*.%, -%.%".*1*`('* &'*% %/Y!11*."*#+1"_*"V*#+W%(!1&'()&"* +1*#\U(%(
% "*)*(V# &' % [`1"&'_(]# #!dd+"%/%'("% %"#% &/g"V dg! %"%+1%#
&)&1-*''&W*% %0'1-%dd%1%(&"* *.d*1X_W-%(#1*.%)% ]`+&'()&"* +
"*)*(&'* *1+&)*#\("*.&'(*"*'*11*.Y* *1"+%("X_W-%(&+1"*"*#'(& *'
#[^&'()&"* &1&'%1-g ".*W)+"%"!'1% %/b ]"*)*(&'+, -%.%""1*&_*"1&#
YW'#+"+#!#X%11%##%/0'!11*.*Z _*"1&1*#,* * .& *"+&'W-%# %"+#&"* -*#\





















































   "#$% &'()$&*+**,
-/0123145678
)9:;''<=("";%<';>()'&#<';'?@"<:9:;%;)'@%A'"B:"';'C'0D




BEF9'$<=="O $& "'B%"#B%'@''"# B'O'??''9;:"#A1D
:# "9'$B=G=)'&#C'H'<%#C&9"EF<'%9:;B "<=<JB'7D
;%<'";%<# <'9? ""P :"<#A':#';B'<%#C&9J<''B@#)'<(%




%<';>"';''"(<J ";9: &<#$% &#B=A#<"9#9G ":(# ';A#<#?# :Z
;#"9?'[9'$"J<'P%(?H:%"(;%<B%'#%$(J#A@(';B'<%%9 #\D
# $C&9:$(%B#<:C&9;%<%B%B:#"E









o$& ""; '99# A' <';'?@;H<I"%$' '"(B$&"PB:  "
<%'"J;>;%<B%'p@"?##"#B$&<"%;@#C')9<: ?G=H'' '$#
\1 A<';9'$C''@ '"B%#"Eq$&B%#"9'$C''@9 #';B'<%#C&9rA'
'$:# '9')' ''@'J'"#)< #spB$&<';'A9% &% '9C&9
% &'$Et99# 9:'''"' (##A'#';PB;%<B%'#') #":"""?6D








C&9" "E~"J;@ '99# A' "#"%?B#'#'<<::? (A'"#"'<"%D
B#'#"(<"'<' "J;@"';I '""#E
F<# ';H] &"] &9=J%$')PB%;;99B=9'$J%Z
%4cK,**L+r#&' %;''9' )9<%';P%%s;H
"PB:  "EQP$'$&''":: %;B' '";%<B%'"PB: :$9''(9:Z
"" ";%<';'?@?;""?: <H:"9'$B%'9% &I"'Y""(#B#
ud1\31d''"(B$&'$&%<';'?@" $&''<=:#')'@%$'9''%;B' '"E








































































, J@?1380.13@? >< / YZ 90.8I;H <=[ <=8I90.94.9I/.4.?C/29./.\C







































 !"#$%&')* '+,-"./'/&0/12,% 345!67&6,.'+,)"08$6 '8$"0,6$9%& /0/9/&:,%;
/&/0<':9%=&6;/&%>>, 6$/.6&'%&806&9%#-/':$:)" 4
?&@ $:)" /)"08$6 '8$"0 0/&/0<'%,/,"#% &6!"&@'/'"' 1/#' 6#,+; +,
'%#,/)/&$/,<'%,,!8 02:'&/ 45,.6#61&A0,.%$%#//,'#/'+;//-6&@!67&6,.'+, 6$
'B&,%;",/ !" '",6&6$6=-,.6  6$/./>>/ !";&/&'/09/&:,8& /0$6;45.+# '6'60
%&'/&% ",+,.&6&+,6/.=-";@/CD,.%$80#/#+,. '/&0/&$/'&/ 06#6'600*.*'=
>.'",<'+0"0/' 6$0< %&:=+,/)6&>6#%2:' +&0E&*.A$:)" 9'/'-/' /0$6;"&@/ 
E;@606'=/$6&@60,.6# 'E0 6$/-6&@!67&6,.'+,60&6;&+ @6;6,6>>$"$6 '8$/45
,.6$1" '7/0'+ @&6;6,+#9+ @6,E&+,66,6'&6;6,45$6;-<9%,2,81% /$6;9'/'%,#/,.:&F/
)* '+,-"./'/&=9/;@/.6&6 A#.+,0/12,%   2,'+ @&6;6,>6!"&@%,"&%,&6-6'A,+;E04
5-<9"''+#$G0*)+,+'/'6#96.A"&)/&,6$!6&'+'&6 E&'/#'7/$6;!6&6&A 60H>%#
6  600/12,% ,.:#:) /0/9+&6$+ @6034I"0'60 '6'>6 /'6#96.A"&)/&/
$6;-<9"'/0-".-/," &:/ 2,/&:)"'/!"&@/$/'"00/&0/12,"&/'>/ 4J/;@" !KLMKN
E.6 6'6/.6&6$.+,E 0 60=-";@/'6#96.A+,-6&@)* '+,-".:"&)/&#+,.9+'6&6&
0/12,"&/'",,.061'2.$8,/,"0'60 '6'>6 /0"#%>>'/1/,.'/&/'"0>:&+1<'06.04
O;@/ /00"#6.60/'/1/,.'/&/'"0"&@/ 6,.0*.*0-/,. %&/'%>:&6#6) 60=/$6&@60/
#+,.9+'6& /;@" /&/2," @!"0"./'/'0< %&'%0=!"&@/$/'$6 ).,6&+,,.6$1" '>:&,"0
->%7809"&'=+,/#+,.'969A0069+,'/1/,.'/&/'/&><#'/0/#+,.9+'6&0/12,% 4P.6 +#960
Q+#9+ @6,,+;6R'6-%'/&/2," @4
S )6.60/&/17% /,.6#61&A06',.%$'/&/ DTU0/)%&@"../
/>>/ =-";@#+,.9+'6&6&$ '6,.0*..6&9/&:>/ +&-6,,6 604S%,0+ '!";/&$/.9//
-6&@,.6#61&A0,.%$%#/ 6$ %& !6  /#+,.9+'6&'+ @&6;6,&6-6'A,+;645
'/ 8&$% @>/ &6&'%#'0+,.<'6'E 060"#&%'".:'+ @6.A0#A&=/$6&@60/-6&@!67&6,.'+,
VKWXUYUMZ/,160'8,%9/&0/12,"&/'",>6/9/'0".%,1" '"0/'76&*& 6004O;@/ /00"#6
>6/9/'0".%,1" '"0 6$Q0A>69+,6'60R451"'6 2%&,0"#&%'".:'+ @6.A0*#6
$ );6;@6)4[$/-";@&6&'%#8 0#%$8'/'\9%#-/':/ $ )];>A,+;6,+,,"0#+'G4
5#+,.9+'6&'0"#&%'".:'+ @6.A06;@076&6 'A,2,"1"#'7//##/9" /'0".0=
K^_XUD
T/,.6#61&A0,.%$%#/H+, 6$
%&$:)80>/ /."0/'/&/0<'/ 3450"#&%'"0$%,076&6 'A,2,"1"#'7/16);`
		D
T9"&'%#/9" /'0".04P  60$6;!6&6&A6  6$
2,")/=-";@76&6 'A,,.6#616'0/1 /0/#+,.9+'6&Q$6 '%&,0"#%'/R=/."0/.
* 0"#&%'".:$62-/ .$8,"0=/$6&@60#+9+ /,.6#61&A0,/7%'$/;80/''/#'7%0
'%9"&/#+,.9+'6&'A&4
S )6.60/&/17% /-6&@!67&6,.'+,!"&@/$/'% /0;@*06#6,B7#/;" )"&%,%#/
9"& /,.E0,+;45 !67&6,.'+,!"&@/$/'76&6 !"#$%7%>/ 8;@/ ,9/&/$6  @
#+,.'969A,.%$%#/06&6$6'&6 H#",,.+#.+,'"0".3F$+;-/0E&* >*.A"0"0>:&
0!"&@:&/;,H'*>>&6''6-6#=!6&6,&6;6,2#08,.=0#606,.'6',+;=/>6WaMaMYbLcU









/'&D'#%&#/# #-.%&#/#+%0)D%@$,UD? ())+ )"%(/? A
V&# *+/F#,(/? /& ) +%!!)E)-)E@)-#/D#&0)-'*!D!%
&#/D#&##))'+D!#%0!-?D%#  (!# $#%# 0)/%?)%? )FF -.,(
"%()%)U@$?D?D?%. )W&&0)$#%#&0# )#D'.%%FU/@
&#/#+%0)XAYSFFU&F# . ,Z%(&&?)-.,(.#%(!&#/#+%0)F# WF#%#'/D#
%))!X!)#/#.#%(!"#$%#&'.#&&[)',#E>?./>&@!%?$?)AYSFF# 
)S&[%[)%( %+'/')#)#.#%(#& ' #))S&'++ F-! &#F#/)S&+ Z
\#$%#&'-?/>%!!,&?,?,'"#  /.@?,AV*+/,$!E,( Z,(
)#D'E>?%'+&%%/# >#%)#& #)>#%!F#/UD/'&D'#%)+*? -! 
#/D#&0)A],(!)/ ,(FF/'&D'#%#%#'/D#% #)-)&/%( #*. !)?)
'"%()#%U# #)-#%(#))'+#',&#%'%#%+$?  #.& ? )
D%@>!/'&D'#%A#  (!F# D%@D?%&?)#>!)E/&E# ' ! >E% )#%-
Z,(/'&D'#%#%)+*%)E>/*'%' (#).%&@>?D?/.@A
D?%&?!,' (%0))#%&#F# ?%&#/#+%0)#,(?!))S/#W$#%#&0# 
 !.%!)S&+ ,$!X-)!) #/$?))UD?  )&!%(# !/? (Z
#%&>E%?AVFF0%!%?&!)-.,(.#%(!"#$%#&'!"%()F S/' 0








$@*(A'F#/AWX/,E# "/>#%!F#/!D#+/!*!+! ! %*%#* !*
}1;1~:178tIHNONKLHyr rt w   t
$@*('F#/A¡?%D63¢£t1=13¤t¥F!AW¦X#&'%[ )






































/-:-VI:+G/-.L-H+G;SQ:% " /, J(WW	X	Yb\^ 7^b`)Za7
=­34\¬7e7][[[ijklmjnoplqjijrstnotuovw½jusvwlmjnokx·nlpltx·svpjxpoplsvx7
¾´>)£3¥>4´¾>¿d35}~3557



















* HT G9P; O;J;GH/+.;U"g Î-.I:-/S-!:-GH/+G+./ +G ÕVf/+GIP%+./ À-:-:M5
ÍH K9: "/;/K9.G9PgUT V-G/(
  	

















	 §   ¨43 0203I4I-#%©ª«¬I£2 2#_#



















Êc00:%DÌ505£:Í%&'(FÎ*+ÏMI1 232"# 9#153251 2"75K£ !I05"I21 #3_>R
Ä]d\c[ej|VTd|V[@}ceV|VVd][Y@VcdcdZdc|TYdc}ZT`Y][`V`Y`c@VA²lxsnp
onppuptÃz²qus?QB?>?@@A¶DhRA
